The functional activity of adult mouse Leydig cells in monolayer culture: effect of lipoproteins, pregnenolone and cholera-toxin.
Further studies were carried out on purified mouse Leydig cells to determine why they lose their hormone responsiveness after several days in monolayer culture. The effects of cholera-toxin on cyclic AMP and testosterone production were examined. It was found that cyclic AMP production could still be maximally stimulated by cholera-toxin after 4 days in culture when response to luteinizing hormone (LH) has declined. Testosterone production was, however, not maintained. Because this decline in testosterone production may have been due to the lack of a suitable substrate after several days in culture, cells were cultured initially in the presence of exogenous pregnenolone and low-density lipoproteins (LDL). Both substances were found to enhance basal and LH-stimulated testosterone production and to extend responsiveness of the cells until at least day 4, but by day 7 response was lost. Cells were then cultured in the presence of rat and human LDL and HDL and in both cases LDL was found to enhance consistently testosterone production, but HDL was much less effective. Scanning and transmission electron micrographs showed that changes in cell shape occurred during culture, but indicated that the cells were not depleted of lipid droplets by the end of culture or after LH stimulation. It is concluded that the eventual decline in testosterone synthesis is not due to lack of substrate, although the addition of exogenous substrate does extend the period of responsiveness. Nor is it due to a decrease in adenylate cyclase activity. At least part of the lesion is caused by a decrease in the enzymes required for the conversion of pregnenolone to testosterone.